Climate change affects, directly and indirectly, the tangible and intangible features of heritage sites. Conservation studies often examine the impacts of climate change on heritage sites by assuming it as an isolated and static concept. This study aims to debate cultural heritage concept as the primary and neglected factor for wise development of climate-resilience policies. We first adopt the qualitative Meta-synthesis method to analyze the impacts of climate change on world heritage sites, through a systematic review of reports published by the UNESCO and its advisory bodies. Then, it is explained why the sustainability of cultural heritage requires a fundamental reconsideration of the concept and promotion of its evaluation framework. The findings suggest that protection of cultural heritage and developing the climate-resilience policies for the sustainability of landscape requires at the early stages a reflection on how heritage is defined as a useful resource and acceptable characteristic of territory.
Introduction
Nowadays, there is an increasing concern over climate change effects, and there is irrefutable evidence that suggests that humans might be directly responsible for the emergence of this phenomenon [1] . A change in weather pattern would lead to destabilization of social and environmental conditions [2] , and these disruptions could threaten the sustainability of natural and socio-economic systems [3] . Heritage sites can be vulnerable to changes in weather patterns [4] , not only restricted to direct impacts on the built structure [5] , but also having very indirect consequences like fragmentations of populations, loss of intangible features [6] , declining in visitor numbers, and disruption of socio-economic activities [7] . Climate change is likely to affect cultural diversity and socio-cultural interactions by forcing communities to change their work habits and ways of life [8] , to compete for resources or to migrate elsewhere [9] , under the different type of climate-driven disasters like desertification, flooding or sea-level rise [10] . The impacts of climate change on the loss of social community [11] , traditional knowledge, cultural identity [12] or natural and socio-economic systems [13] have well documented but few studies have considered climate impacts on cultural heritage sites [14] .
From the urban and regional planning point of view, most conservation studies consider the concept of cultural heritage as a static object [15] , and have usually defined it based on the principles of the World Heritage Convention which adopted by the United Nations Educational, Scientific and Cultural Organization (UNESCO) in 1972 [16] . Climate change itself is a new challenge for UNESCO, and the organizational solutions for the conservation of heritage sites are at an early step [17] . Policymakers and site managers should take into account both heritage and climate change are dynamic fields of investigation [18] , and the associated socio-economic changes will have a more significant
Theoretical Framework
The World Heritage Convention has been in force since 1975 to conserve and transmit the cultural and natural heritage of outstanding universal value to future generations. Meeting the criteria of outstanding universal value is the significant factor for inclusion of cultural and natural assets in the World Heritage List, which are assessed through a rigorous evaluation method by the Advisory Bodies of the Convention [16] . This concept, however, has been the subject of criticism by scholars from various point of view [23] , such as the applied method for defining the outstanding universal value [24] or cultural values [25] , the measuring tools for authenticity and integrity [26] , the efficiency of management plan [27] , the quality of place image [28, 29] and consequently the tourists perceptions and satisfaction of a World Heritage Site [30] . Conservation of heritage sites has also been accompanied by various challenges such as the pressure of globalization on historic cities [31] , damaged as a result of major escalations of armed conflict [32] , and transformation of the historic landscape as a result of religious differences [33, 34] . Over the past decades, many conventions, charters and guidelines have evolved by UNESCO and its advisory bodies (The International Union for the Conservation of Nature (IUCN), the International Council on Monuments and Sites (ICOMOS), and the International Centre for the Study of the Preservation and Restoration of Cultural Property (ICCROM)) to correspond better to the perception of cultural heritage and evolving the conservation policies [35] .
At its 29th session in 2005, The World Heritage Committee recognized climate change as an emerging threat to the conservation of many cultural and natural sites in the years ahead. The year 2006 marked the beginning of a new chapter in cultural heritage conservation when a report on 'Predicting and managing the effects of climate change on world heritage' [36] and a 'Strategy to assist states parties to implement appropriate management responses' [10] was presented to the World Heritage Committee at it 30th session in Lithuania. To address the climate change impacts, nearly 50 climate scientists and World Heritage specialists came together in this meeting, including representatives from the Intergovernmental Panel on Climate Change (IPCC), the United Nations Framework Convention on Climate Change (UNFCCC), the United Nations Environment Program (UNEP), the World Resources Institute (WRI), and the Advisory Bodies to the World Heritage Convention [12] .
Changing in the weather pattern is primarily a threat that has physical impacts. It affects cultural heritage through temperature changes, soil erosion, flooding and storms as well as natural heritage through the melting of glaciers and habitat changes [37] . It can also force populations to migrate, leading to the break-up of communities and the abandonment of property, with the eventual loss of rituals and cultural memory. As far as the conservation of cultural heritage is concerned, this abandonment raises a significant concern in contexts where traditional knowledge and skills are essential to ensure the proper maintenance of these properties [12] . As an international organization, UNESCO also faces institutional challenges in the context of climate change that call for closer co-operation between the different Program Sectors Education, Sciences, Culture and Communication and Information [38] , and therefore, a more determined reaction by UNESCO to climate change is wanting [39] .
Climate change can be perceived as a driving factor in the evolution of conservation policies. Furthermore, revising the concept of cultural heritage can be seen as a critical factor in the effectiveness of climate-resilience policies, while climate change is transforming social, economic and political dynamics with a degree of uncertainty. 
Materials and Methods
This study adopts a qualitative Meta-synthesis method in its procedure, focusing on selecting qualitative studies on a specific body of knowledge and translating those findings into one interpretation offering a more productive and a complete understanding of the phenomenon [40] . In this study, first, climate change impacts on world heritage sites were analyzed through a systematic review of reports published by the UNESCO and its advisory bodies. Using systematic review method enable researchers to identify, critically evaluate and integrating the findings of all relevant, high-quality individual studies addressing one or more research questions. This method, therefore, is able to address much broader questions than single empirical studies ever can [41] . The selected documents in this section are listed in Table 1 . We then explain why the sustainability of cultural heritage requires a fundamental reconsideration of the concept and promotion of its value assessment framework to support the effectiveness of climate-resilience policies.
Results
According to the IPCC, the unusual rate of increase in global temperature that has been reported during the 20th century is the highest in the last millennium, and most of this rise is attributable to human activities [36] . The general absence of cultural heritage from the climate discourse has a practical, correlative reality: while the culture and heritage sectors are important institutions in most communities, they often are not directly engaged in the work of climate action [42] . In 2005, a study was conducted by the World Heritage Centre among all State Parties to the World Heritage Convention to assess the impacts of change in weather pattern on World Heritage sites. The collected responses reveal that climate change had an impact on 72% of the natural and cultural heritage sites in the sampled countries. Forty-six countries out of 83, mentioned that they were beginning specific procedures to manage the issue, although most of these actions were limited to the monitoring of the impacts. Thirty-nine countries reported that dedicated examination was underway. Forty-nine states also declared that political support was being mobilized, although this usually concerned awareness-raising actions. A total of 125 World Heritage Sites were mentioned as threatened by climate change. Seventy-nine of these cases were natural-mixed sites (Figure 1 ). Climate change threats on 46 Cultural World Heritage sites were reported. Almost all cultural sites mentioned were "human-built structures", like archaeological ruins, churches, mosque or temples, and only four sites referred to cultural landscapes ( Figure 2 ). 
Impacts of Climate Change on Natural World Heritage
Environmental and biological changes affect ecosystem functioning and the provision of ecosystem goods and services with significant consequences on human livelihoods. Therefore, socioeconomic activities like agriculture, fishery or tourism are also being impacted, for instance, through changes in freshwater supply. The interaction between climate change and other global drivers like land-use change, potentially exacerbate adverse impacts on people and their environment. As far as terrestrial biodiversity is concerned, change in weather pattern will impact a wide range of biomes. The annual melt of mountainous glacier also drives the hydrological cycles of the region. As the ice recedes, however, there will first be floods, and sometime later, water supply will cease to be available, eventually leading to famine and pandemic disease. The rise of ocean temperature threatens many marine species among which coral reefs that, in many areas, live near to their upper thermal limit.
Impacts of Climate Change on Cultural World Heritage
Ancient buildings were designed for a specific local climate, and they have greater intimacy with the ground than modern ones. They are more porous and draw water from the ground into their structure and lose it to the environment by surface evaporation. Increases in soil moisture might result in more notable salt mobilization and result in damaging crystallization on decorated facades through drying. Organic materials like timber may be subject to increased biological infestation such as migration of pests in latitudes and altitudes that may not have been before affected by such threats. Increasing sea level threatens many coastal sites. Also, the conditions for the conservation of archaeological evidence may be degraded in the context of increasing soil temperature.
Increases in wind and storm activity can lead to structural damage, and salt weathering and erosion will threaten cultural heritage in desertic areas like the Chinguetti Mosque in Mauritania. However, aside from these physical threats, climate change will impact on cultural and social aspects, 
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Environmental and biological changes affect ecosystem functioning and the provision of ecosystem goods and services with significant consequences on human livelihoods. Therefore, socio-economic activities like agriculture, fishery or tourism are also being impacted, for instance, through changes in freshwater supply. The interaction between climate change and other global drivers like land-use change, potentially exacerbate adverse impacts on people and their environment. As far as terrestrial biodiversity is concerned, change in weather pattern will impact a wide range of biomes. The annual melt of mountainous glacier also drives the hydrological cycles of the region. As the ice recedes, however, there will first be floods, and sometime later, water supply will cease to be available, eventually leading to famine and pandemic disease. The rise of ocean temperature threatens many marine species among which coral reefs that, in many areas, live near to their upper thermal limit.
Impacts of Climate Change on Cultural World Heritage
Increases in wind and storm activity can lead to structural damage, and salt weathering and erosion will threaten cultural heritage in desertic areas like the Chinguetti Mosque in Mauritania. However, aside from these physical threats, climate change will impact on cultural and social aspects, with communities changing the way they live. Many World Heritage sites are living places which depend on their inhabitants to be sustained and maintained.
Additional Stress
Climate change is a severe threat to the long-term conservation of the values at the heritage sites. However, this threat must be considered as one of many issues. At each site, there are a series of pressures which require active management solutions at the local level, for instance water stress across the region and impact on people and biodiversity in many ways. Therefore, the resilience of many heritage sites to climate change can be significantly improved also by reducing the effects of other stresses. Table 2 contains information on the impact of climate on both natural and cultural heritage sites, including the additional source of stress for each. Different type of the risks, stresses, and difficulties associated with putting general policies into practice reveals the fundamental need for reconsideration of traditional heritage policies. For climate activists and heritage policy-makers, increasing their understanding of priority actions, engagement of local communities and collaboration with scientists and scholars on the intersections is of great importance to diminish the additional stress on cultural heritage sites.
The Potential of Climate Change for Changing the Concept
In the specific context of the Convention, climate change increases many concerns that are significant for the future implementation of the Convention. Heritage sites are inscribed on the World Heritage List if they meet at least one criteria of outstanding universal value and also fulfil the conditions of integrity [43] . At present, if a site is threatened by severe and specific danger-both determined and potential-it can be listed in the List of World Heritage in Danger. The Convention also observes that if a property loses the characteristics which approved its inscription on the World Heritage List, it can be removed from the list.
Therefore, within the context of the convention, climate change poses an important issue while understanding that its inherent outstanding universal value may disappear due to its environmental and socio-economic impacts. Therefore, it is proper to assess whether the procedures described in the current Operational Guidelines for the Implementation of the World Heritage Convention are sufficient. 
Discussion
The study of the international charters and guides on conservation of cultural heritage show that the evolution of this concept has been based on the experience and evidence at world heritage sites. Over time, the meaning of cultural heritage in professional practice has developed from individual monuments to serial properties and sites, historic cities and cultural landscapes. The contemporary practice further extends the concept of heritage beyond tangible heritage, to the intangible dimensions of heritage as well [44] . This means the entirety of knowledge derived from the development and experience of practices, representations, expressions, and skills; and associated objects and spaces that communities recognize as part of their cultural heritage.
However, the emerging challenge in the conservation of cultural heritage is that climate change and its impacts are always in a degree of uncertainty and can only be interpreted based on forecasts. Perhaps one reason that UNESCO and its advisory bodies have not offered a clear solution to this threat is the uncertainty and long-term nature of climate change impacts on world heritage sites. In this regard, one can even refer to the submitted State Of Conservation, where change in weather pattern has not been considered a threat on the seventy-per cent of the reports. Table 2 illustrates how the magnitude impacts and diversity of World Heritage Sites have been a limiting factor in achieving a global model for tackling the issue by UNESCO. In line with this, in most research, conducted by UNESCO and its advisory, cultural heritage has been seen as a static concept rooted in the World Heritage Convention which necessarily raises the question of the effectiveness of climate-resilience strategies. In terms of cultural goods, one solution to enhance the resilience of heritage could be utilizing the novel methods that contribute to the sustainable use of heritage buildings such as rehabilitation, renovation or long-term monitoring of historic buildings [45] . However, sustainability of cultural heritage also depends on the environment and natural goods, which requires a larger scale to define heritage policy.
Climate change is transforming demographic balance, biological patterns, and the spread of multicultural societies across all human geography [46] . As a result, the concept of cultural heritage can no longer be defined as a frozen asset in time and, in fact, requires revision in determining its value assessment framework. Given that climate-resilient policies are developed with respect to valuation framework, rethinking the concept and debate assessment of valuation can be regarded as the most fundamental step in the implementation and effectiveness of climate-resilient policies.
According to Figures 1 and 2 , each heritage site is threatened by specific climate change impacts, asking for different management decisions and actions that respond to trends and events, resource priorities, budget availability, management strategy, staff expertise, and visitor access.
In the spotlight of climate change, the availability and abundance of resources will be a critical factor in the sustainability of the landscape. At a glance, there are a variety of sources at the regional level that, if not adequately managed, threatens the persistence of the landscape in a changing climate. On the other hand, the fragility of socio-economic dynamics also threatens the sustainability of cultural heritage. So far, the traditional and conservative vision has defined heritage sites as a boundary that should remain in their traditional form under any circumstances. It is claimed that resilience thinking provides planning new attitudes that enable it to frame and address complexities and ambiguities inherent in the understanding and analysis of urban systems [47] . Climate change and a proper understanding of its impact require changes in attitudes toward cultural heritage before any planning and consideration of the various consequences that may follow traditional conservation principles, such as high maintenance costs or the risk of being abandoned.
It should, therefore, be clear how a changing and heterogeneous society should value cultural heritage at the territorial scale, and then develop climate-resilience policies. Since the scope of social change and landscape characteristics varies from place to place [48] , cultural heritage should no longer be defined on a universal and traditional conservative basis, but by taking into account its role as a useful resource and an acceptable characteristic of landscape with real functions such as catalysts for enhancing the quality of life, culture and identity, or economic activities at territorial level. From an urban planning point of view, such an approach enables effective communication between stakeholders Sustainability 2019, 11, 5227 7 of 10 and efficient connection with other regional resources. Such a territorial planning and protection point of view gives cultural heritage a new role as a contributing factor for enhancing the landscape resilience capacity, rather than becoming a heavy burden on the government or local community. Thus, such an intelligent and dynamic approach to cultural heritage from conservation to protection, static to dynamic, valued to is valuing, and from isolated to contributor can play a constructive role to achieve a climate-resilient landscape as a larger and more complex whole. Such foresight may demand a development cycle framework at the territorial scale, as illustrated in Figure 3 .
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• Forging a new organization attitude: Adopting a territorial planning approach for the protection of cultural heritage rather than a traditional conservation approach, through a more The main considerations in this cycle for reducing the impacts of climate change are:
• Forging a new organization attitude: Adopting a territorial planning approach for the protection of cultural heritage rather than a traditional conservation approach, through a more comprehensive and accurate understanding of the relationship between cultural heritages the natural resources; • Understanding new stakeholders: Understanding how stakeholders value cultural heritage will be a key factor in the effectiveness of climate-resilience policies and the protection objectives; • Research at territorial scale: Identifying the available and valid resources in the region and linking cultural heritage with natural resources; • Evolving cultural heritage concept: Bridging the existing gaps and redefining cultural heritage from a dynamic and territorial planning point of view, Not only for its protection against climate change, but also emergency preparedness and disaster risk reduction.
Cultural heritage policies should focus on landscape and territorial scales, designed to inform natural and cultural resources and facility management. The key factor in redefining the protection policies include the synthesis of existing information, research, inventory and monitoring, and delivery of relevant information to managers and stakeholders to support decision-making. This approach encompasses four-step: connecting impacts and information; understanding scope; integrating practice; and learning and sharing [49] . Climate change often highlights long-standing preservation issues, rather than discovering new problems, but the save all approach to the historic environment needs to be re-evaluated [50] . Applying such a territorial vision also helps to manage priorities and regional decision-making in response to climate change, when in its traditional and conservative way of thinking cultural heritage becomes a heavy burden on the government or local community, as it needs significant funds for maintenance or restoration, funds that are never adequately or continuously available [51] . This approach can also provide further research opportunities on the topic and establish a connection between policymakers, heritage organizations, institutions, research centers, heritage site managers, academics, and others involved in the protection of cultural heritage [52] . Given the effective role of stakeholders in defining cultural heritage value [53] from the territorial point of view, this study also emphasizes the critical role of education and knowledge exchange across a wide range of stakeholders [42] , including heritage management, trans disciplinary research, and climate science. This insight facilitates the engagement of the local community in protection of cultural heritage resources [54] , and provide an influential base for redefining the cultural heritage concept and climate-resilience policies in the era of climate change. This policies should include new approaches that support multi-scale and multi-sector action rooted in the different expectations of a wide range of partners, expand the scope of community participation and engagement.
Conclusions
Over the past few decades, the World Heritage Convention has been an effective tool for defining cultural heritage and directing conservation policies all around the world. Whereas in the past the concept of cultural heritage has been developed based on the experienced issues in a relatively homogeneous community, the new challenge is that climate change and its effects on cultural heritage will always be based on uncertainty and forecasts. Referring to the diversity of climate change impacts on cultural heritage sites, this study questions the efficacy of climate-resilience policies based on the traditional concept of cultural heritage and its conservative approach. Underlying the need for a change in attitude, the findings of this study suggest a model that is valuing the validity of cultural heritage as a dynamic territorial resource in today's heterogeneous societies. In this model, the communication between planning institutions, stakeholders, and researchers organizes the concept of cultural heritage in relation to other regional resources and contributes to the effectiveness of climate-resilience policies at territorial level. Such a vision not only protects the territorial cultural heritage resources against climate change, in a broader vision, it also enhances the preparedness of landscape for natural disasters. 
